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In the title compound, C24H 18 C1N 3 0 2 S, the dihedral angle 
between the benzene ring and the anthracene ring system is 
41.10 (8)°. The thiazine ring has a half -chair conformation and 
the CI atom is in an axial orientation. In the crystal, molecules 
are linked by C— H- ■ O interactions, generating C(8) chains 
along [100]. A C— H- ■ -N short contact occurs in the molecule, 
generating an S(6) ring. 

Related literature 

For a related structure and references to further synthetic 
details, see: Shafiq et al. (2012). For puckering parameters, see: 
Cremer & Pople (1975). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). 
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Experimental 

Crystal data 

C 24 H 18 C1N 3 0 2 S 
M, = 447.92 
Monoclinic, P2Jc 
a = 8.5133 (4) A 
b = 19.8999 (8) A 
c = 12.7849 (6) A 
B = 105.026 (2)° 

Data collection 

Bruker Kappa APEXI1 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T min = 0.930, T m „ = 0.960 



Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.136 

5 = 1.04 

3788 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2091.88 (16) A J 
Z = 4 

Mo Ka radiation 
/x = 0.31 mm -1 
T = 296 K 

0.26 x 0.22 x 0.20 mm 



16154 measured reflections 
3788 independent reflections 
2827 reflections with / > 2tr(/) 
R iM = 0.031 



281 parameters 

H-atom parameters constrained 
Aytw = 0.47 e A~ 3 
Ap^ = -0.35 e A~ 3 



D-H-A 


D — H 


H-A 


D-A 


D-H-A 


C3-H3- ■ 02' 


0.93 


2.59 


3.370 (4) 


142 


C22-H22- ■ -N3 


0.93 


2.29 


2.913 (4) 


123 


Symmetry code: (i 


) x — l,y, z. 









Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 

The authors acknowledge the provision of funds for the 
purchase of a diffractometer and encouragement by Dr 
Muhammad Akram Chaudhary, Vice Chancellor, University 
of Sargodha, Pakistan. The authors also acknowledge the 
technical support provided by Syed Muhammad Hussain Rizvi 
of Bana International, Karachi, Pakistan. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6779). 
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4-[2-(Anthracen-9-ylmethylidene)hydrazinylidene]-3-chloro-1-methyl-3,4-di- 
hydro-1 H-2i 6 ,1 -benzothiazine-2,2-dione 

Muhammad Shafiq, M. Nawaz Tahir, Islam Ullah Khan, Tanveer Hussain Bokhari and 
Muhammad Nadeem Asghar 

Comment 

As part of our ongoing studies of thiazine derivatives (Shafiq et al, 2012), we now describe the structure of the title 
compound, (I), (Fig. 1). 

In (I), the benzene ring A (CI — C6) and anthracene group B (CIO — C23) are almost planar with r. m. s. deviation of 
0.0090 and 0.0144 A, respectively. The dihedral angle between A/B is 41.10 (8)°. The central group C (N2/N3/C9) is of 
course planar. The dihedral angle between A/C and B/C is 13.63 (26) and 27.48 (26)°, respectively. The thiazine ring D 
(C1/C6/C7/C8/S1/N1) is in the half-chair form, with the maximum puckering amplitude (Cremer & Pople, 1975), Q = 
0.578 (2) A. There exist S(6) ring motif (Bernstein et al, 1995) due to H-bonding of C— H-N type (Table 1, Fig. 1). The 
molecules form C(8) chains extending along the a-axis due to H-bonding of C — H— O type (Table 1, Fig. 2). 

Experimental 

Schiff base derivative of (4Z)-4-hydrazinylidene-l-methyl-3,4-dihydro -l//-2,l-benzothiazine 2,2-dioxide and 
anthracene-9-carbaldehyde was prepared using the method reported previously (Shafiq et al. 2012). The chlorination of 
the schiff base was undertaken using 7V-chloro succinimide and dibenzoylperoxide (Shafiq et al, 2012). The crude 
product of (I) was re-crystallized in ethyl acetate to get orange prisms. 

Refinement 

The H-atoms were positioned geometrically (C-H = 0.93-0.98 A) and refined as riding with £/ iso (H) = xU eq (C), where x = 
1 .5 for methyl and x = 1 .2 for aryl H-atoms. 

Computing details 

Data collection: APEX2 (Broker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used 
to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009). 
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Figure 1 

View of the title compound with displacement ellipsoids drawn at the 50% probability level. The dotted line indicates the 
intra-molecular short contact. 



Acta Cryst. (2012). E68, o1788 



sup-2 



a 



supplementary materials 




Figure 2 

The partial packing, which shows that molecules form one-dimensional polymeric chains extending along the [100] 
direction. 

4-[2-(Anthracen-9-ylmethylidene)hydrazinylidene]-3-chloro-1 -methyl- 3,4-dihydro-1 H-2i 6 ,1 -benzothiazine-2,2- 
dione 



Crystal data 

C 2 4H 18 C1N 3 0 2 S p = 105.026 (2)° 

M T = 447.92 V= 2091.88 (16) A 3 

Monoclinic, P2Jc Z=A 

Hall symbol: -P 2ybc F(000) = 928 

a = 8.5133 (4) A D % = 1 .422 Mg m" 3 

b = 19.8999 (8) A Mo Ka radiation, k = 0.71073 A 

c = 12.7849 (6) A Cell parameters from 2827 reflections 
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(9 = 2.1-25.3° 
// = 0.3 1 mrrT 1 
T=296K 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.10 pixels mm 1 
co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
T mm = 0.930, = 0.960 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2<t(^ 2 )] = 0.047 

wRiF 2 )^ 0.136 

S = 1.04 

3788 reflections 

281 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Prism, orange 

0.26 x 0.22 x 0.20 mm 



16154 measured reflections 
3788 independent reflections 
2827 reflections with / > 2o(I) 
R im = 0.031 

^max 25.3 , $min — 2 . 1 

h = -10—9 
£=-23— 18 
/ = -15— 15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = U[o\F 2 ) + (0.0652P) 2 + 0.8876P] 

where P = (F 0 2 + 2F 2 )I3 
(A/(7) max = 0.001 
Ap max = 0.47 e A" 3 
A/Vi n = -0.35 e A -3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional i?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 1 > a{F 1 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


XT- *IXJ 


Cll 


0.31773 (12) 


0.02405 (4) 


0.89027 (7) 


0.0772 (3) 


SI 


0.47338 (9) 


0.15552 (4) 


0.89884 (6) 


0.0561 (3) 


01 


0.6215 (3) 


0.12587 (13) 


0.95945 (17) 


0.0790 (8) 


02 


0.4770 (2) 


0.20988 (10) 


0.82508 (16) 


0.0625 (7) 


Nl 


0.3657 (3) 


0.17603 (12) 


0.98246(17) 


0.0581 (8) 


N2 


0.1106 (3) 


0.12240(10) 


0.66521 (16) 


0.0470 (7) 


N3 


0.1929 (3) 


0.07899(11) 


0.61082(16) 


0.0520 (8) 


CI 


0.1136(3) 


0.17431 (11) 


0.8339 (2) 


0.0436 (8) 


C2 


-0.0466 (3) 


0.19551 (13) 


0.7960 (2) 


0.0533 (9) 


C3 


-0.1214(4) 


0.23414 (14) 


0.8580 (3) 


0.0632(11) 


C4 


-0.0340 (4) 


0.25376 (14) 


0.9606 (3) 


0.0665 (13) 


C5 


0.1253 (4) 


0.23567 (14) 


0.9993 (2) 


0.0596 (10) 


C6 


0.2010(4) 


0.19540 (13) 


0.9382 (2) 


0.0498 (9) 


C7 


0.3445 (3) 


0.09596 (13) 


0.8164 (2) 


0.0485 (8) 
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Atomic displacement parameters (A 2 ) 
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U.U6M 


(19) 


A A1 /I 1 / 1 C\ 

U.U341 (15) 


A A 1 A/C MO\ 

—U.U 196 (lo) 


A AA0 1 

U.UUo3 


(15) 


AAAIO /1/1\ 

U.UUlo (14) 


fir 

C15 


A AC3 /O^ 

U.UsJ (Zj 


A A£C5 


(18) 


a m c /i / 1 /i \ 
U.U334 (14) 


A AO AA ( 1 £\ 

—U.OZW (16) 


A AOAO 

U.UzUz 


(14) 


A A1 OQ /1 ^ 

—V.Olli (13) 


p 1/ 

C16 


A ACAA / 1 £A 

U.Uj9U (lo) 


A A/1 0"3 

U.U4 /3 


(14) 


a Am /i i\ 
U.U3 / 1 (13) 


a (11 n /i i\ 
— U.U133 (lz) 


A A 1 C A 

U.U134 


(12) 


A AAC} / 1 1 \ 

— U.UUo3 (11) 


CI / 


U.U03J (lo) 


A ACC/1 


(16) 


a A/i i / 1 £\ 
U.U4ol (lo) 


A A1 OA i \ A\ 

— U.UlzU (14) 


A AO£C 

U.Uzoj 


(13) 


A A1 1 Q ( \ 1\ 

—\).\}Y5is (13) 


pig 

C18 


A AC 1 A / 1 ZC\ 

U.UMU (lo) 


A A A O C 

U.U436 


(14) 


A AC C C ( 1 

(1 /) 


A A (\H £. 1 1 o\ 

— U.UU /6 (lz) 


A A1 no 

U.U192 


(13) 


a (\f\nn i 1 o\ 

—U.UU/ / (lz) 


pin 

ciy 


A ATI /'0^ 

U.U/Z (z) 


0.0532 


(16) 


A A"70 ZO\ 
U.U 15 (Z) 


A AAC 1 / 1 C\ 
U.UUM (15) 


A AOA/T 

U.U296 


(17) 


A AA 1 O / 1 C\ 

— U.UUlz (15) 


C20 


0.078 (2) 


0.0541 


(18) 


0.090 (3) 


0.0105 (16) 


0.0211 


[19) 


0.0066(17) 


C21 


0.089 (2) 


0.0621 


(19) 


0.0595 (19) 


0.0060(17) 


0.0081 


(17) 


0.0120(15) 


C22 


0.077 (2) 


0.0533 


(16) 


0.0454(16) 


0.0013 (14) 


0.0103 


(14) 


0.0003 (13) 


C23 


0.0504 (15) 


0.0436 


(13) 


0.0386(13) 


-0.0086 (11) 


0.0086 


(11) 


-0.0028(11) 


C24 


0.092 (3) 


0.124 (3) 


0.0344 (16) 


-0.008 (2) 


0.0078 


(16) 


-0.0069 (18) 



Geometric parameters (A, ") 



Cll— C7 


1.762 (3) 


C16— C17 


1.379 (4) 


SI— 01 


1.426 (3) 


C17— C18 


1.388 (3) 


SI— 02 


1.441 (2) 


C18— C19 


1.424 (4) 


SI— Nl 


1.630 (3) 


CI 8— C23 


1.432(4) 


SI— C7 


1.766 (3) 


CI 9— C20 


1.335 (5) 


Nl— C6 


1.423 (4) 


C20— C21 


1.418(5) 


Nl— C24 


1.467 (3) 


C21— C22 


1.359 (4) 


N2— N3 


1.405 (3) 


C22— C23 


1.426 (4) 


N2— C8 


1.288 (3) 


C2— H2 


0.9300 


N3— C9 


1.269 (3) 


C3— H3 


0.9300 


CI— C2 


1.389 (4) 


C4— H4 


0.9300 


CI— C6 


1.412(4) 


C5— H5 


0.9300 


CI— C8 


1.473 (3) 


C7— H7 


0.9800 


C2— C3 


1.374 (4) 


C9— H9 


0.9300 


C3— C4 


1.386 (5) 


C12— H12 


0.9300 


C4— C5 


1.366 (5) 


C13— H13 


0.9300 


C5— C6 


1.389 (4) 


C14— H14 


0.9300 


C7— C8 


1.508 (4) 


C15— H15 


0.9300 


C9— C10 


1.467 (3) 


C17— H17 


0.9300 


C10— Cll 


1.422 (3) 


C19— H19 


0.9300 


C10— C23 


1.421 (3) 


C20— H20 


0.9300 


Cll— C12 


1.426 (4) 


C21— H21 


0.9300 


Cll— C16 


1.427 (4) 


C22— H22 


0.9300 


C12— C13 


1.362 (4) 


C24— H24A 


0.9600 


C13— C14 


1.395 (4) 


C24— H24B 


0.9600 


C14— C15 


1.338 (4) 


C24— H24C 


0.9600 


C15— C16 


1.429 (4) 
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Ol — SI — 02 


120.04 (14) 


p 1 01 XT 1 

Ol — SI — Nl 


1 AO A f\ /1 1\ 

108.40 (13) 


p. 1 01 

Ol — SI — C7 


111 01 /1 A\ 

111.82 (14) 


/""\1 0 1 XT 1 

02 — SI — N 1 


1 1 A £1 { 1 1\ 

11U.63 (12) 


02 — SI — C7 


103.22 (12) 


XT 1 O 1 /""7 

Nl — SI — C7 


1 A 1 A1 / 1 O \ 

101.03 (13) 


C 1 XT 1 /" ' 

SI — Nl — Co 


110 nn / 1 t\ 

118.09 (17) 


C 1 XT 1 /"^l A 

SI — N 1 — C24 


120.3 (2) 


p /" XT1 P 1 /I 

C6 — Nl — C24 


121.5 (3) 


XT1 \T1 /""O 

N3 — N2 — 08 


1 1 1 A /1\ 

113.0 (2) 


XT1 XT'? /"^a 

Nz — N3 — C9 


1 1 1 A 

112.0 (2) 


p ~\ pi p /-_ 
02 — 01 — 06 


1 1 T A /1\ 

117.9 (2) 


02 — 01 — 08 


119.6 (2) 


06 — 01 — 08 


111 C /I \ 

122.5 (2) 


p 1 PI p "> 

01 — 02 — 03 


121.9 (3) 


C2 — 03 — C4 


119.2 (3) 


03 — 04 — 05 


120.5 (3) 


C4 — 05 — C6 


120.7 (3) 


xt 1 /"• /_ n 

Nl — 06 — LI 


111 1 /1\ 

121.3 (2) 


Nl — 06 — 05 


119.1 (2) 


CI — C6 — C5 


1 1 A T /7\ 

1 19.7 (3) 


P 1 \ p -7 ci 1 

Cll — C7 — SI 


111 O") / 1 /I \ 

111.83 (14) 


p 1 1 p -7 p 0 

Cll — 07 — C8 


111 OA /1 OA 

111.80 (18) 


SI — 07 — 08 


1 AT /"A / 1 T\ 

107.60 (17) 


\ 11 /-10 pi 1 

N2 — C8 — CI 


H9.4 (2) 


N2 — 08 — 07 


111 A /I \ 

121.9 (2) 


p 1 p 0 p -7 

01 — C8 — 07 


lion /i\ 

118.7 (2) 


\T7 PA pirt 

N3 — 09 — CIO 


1 TJ A /1\ 

123.9 (2) 


09 — CIO — Cll 


116.9 (2) 


09 — CIO — C23 


1 n 1 /i\ 

123.1 (2) 


pi 1 pin /"<i 1 

Cll — CIO — C23 


1 OA A /1\ 

120. 0 (2) 


pi a pi 1 p 1 1 

CIO — Cll — C12 


111 T 

123.7 (2) 


p 1 p, /-1 1 -i p 1 /- 

CIO — Cll — C16 


1 1 A "7 

119.7 (2) 


C12 — Cll — C16 


116.6 (2) 


pi 1 P 1 1 p 1 -> 

Cll — 012 — C13 


111 O /I \ 

121.8 (3) 


P10 pn p 1 /i 

C12 — CI 3 — C14 


111 1 \ 

121.1 (3) 


p 1 •-> p 1 A p 1 f" 

013 — 014 — 015 


119.6 (2) 


p 1 a p » r p 1 /" 

C14 — C15 — 016 


111 A /I \ 

121.9 (3) 


Cll— C16— 015 


119.1 (2) 


Cll— 016— C17 


119.1 (2) 


p 1 r p \ /- p -i ^7 

C15 — C16 — 017 


111 A /I \ 

121.9 (2) 


016 — C17 — 018 


122.8 (2) 


017— C18— C19 


121.0 (3) 


017— CI 8— C23 


119.5 (2) 


CI 9— CI 8— C23 


119.6(2) 


01— SI— Nl— 06 


-169.0(2) 


01— SI— Nl— 024 


7.3 (3) 



p 1 0 f ^ 1 A /"<1 A 

CI 8 — C19 — 02 0 


111 1 /I \ 

121.3 (3) 


P 1 A PI A P 1 1 

019 — C20 — 021 


1 1 A A /"> \ 

H9.9 (3) 


P1A PI 1 P11 

C20 — C21 — C22 


111 A /I \ 

121.0 (3) 


p i~\ 1 P11 p^o 

C21 — 022 — C23 


111 1 /") \ 

121.2 (3) 


CIO — C23 — CI 8 


1 1 A A /'"W 

H9.0 (2) 


pi a pit Pii 

CIO — C23 — C22 


1 1 /l A /1\ 

124.0 (2) 


018 — 023 — 022 


1 1 -7 p. 

117.0 (2) 


p 1 PI T T1 

01 — C2 — H2 


119.00 


C3 — C2 — H2 


119.00 


/^1 p -) TT1 

C2 — 03 — H3 


1 1A AA 

120.00 


p a p 0 TT7 

04 — 03 — H3 


120.00 


P ^> p < TT< 

03 — 04 — H4 


120.00 


P f P >l T T A 

05 — C4 — H4 


120.00 


Pi H PI ^ TTf 

C4 — 05 — H5 


120.00 


06 — 05 — H5 


120.00 


r -< \ 1 p -7 1 n 

Cll — 07 — H7 


109.00 


0 1 pt t n 

SI — C7 — H7 


109.00 


08 — C7 — H7 


108.00 


XT1 /" (\ TTA 

N3 — 09 — H9 


118.00 


pi a PA TTA 

O10 — 09 — H9 


110 AA 

118.00 


P 1 1 P 11 T T 1 1 

Cll — C12 — H12 


119.00 


p 1 -) p 1 T T 1 1 

013 — C12 — H12 


119.00 


p 1 r\ p 1 ^> T T 1 1 

012 — 013 — H13 


120.00 


p 1 -I P11 TT11 

014 — 013 — H13 


1 1 A AA 

119.00 


P< 1 1 P< t A T T 1 A 

013 — 014 — H14 


120.00 


/" t 1 ^ p 1 ^ TT1 /) 

015 — 014 — H14 


120.00 


z' ' \ A p 1 ^ TT1 r 

014 — 015 — H15 


119.00 


p | / P1C TI1 C 

016 — 015 — Hl5 


1 1 A AA 

119.00 


Pi 1 S~ P< 1 *i T x 1 ^7 

C16 — 017 — H17 


119.00 


Pi 1 O P< 1 ^ T T 1 *7 

Cl8 — 017 — Hl7 


119.00 


p | () P1A TT1A 

018 — 019 — H19 


1 1 A AA 

119.00 


P 1 A P 1 A T T 1 A 

C20 — Cl9 — Hl9 


119.00 


P< 1 A P< ^ A T T /\ 

C19 — C20 — H20 


120.00 


02 1 — C20 — H20 


120.00 


/"<1A PA1 TT1 1 

C20 — C2 1 — H2 1 


1 1 A AA 

119.00 


/"'ll PH TT1 1 

022 — 02 1 — H2 1 


120.00 


02 1 — C22 — H22 


119.00 


C23— 022— H22 


119.00 


X T 1 PI A T T1 A A 

N 1 — C24 — H24 A 


110.00 


Nl— C24— H24B 


110.00 


N 1 — C24 — H24C 


1 AA AA 

109.00 


H24A— 024— H24B 


110.00 


H24A— C24— H24C 


109.00 


H24B— C24— H24C 


109.00 


SI— 07— C8— CI 


-43.3 (3) 



N3— 09— CIO— Cll -154.0(3) 
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PV> CM XT1 P S 

02 — SI — Nl — Co 


C*7 C /1\ 

57.5 (2) 


XT') f A pi A /"■ -> 0 

N3 — C9 — C10 — C23 


O O 1 / A \ 

28.1 (4) 


Pi ") 01 XT 1 r~*^\ A 

<J2 — M — JN 1 — C24 


— 126.2 (2) 


C9 — C 1 0 — C 1 1 — C 1 2 


1 H f A\ 

2.7 (4) 


p -7 c 1 m 1 p/: 

C7 — S 1 — N 1 — Co 


-51.3 (2) 


C9 — C 1 0 — C 1 1 — C 1 6 


-179.4 (2) 


P"7 C1 XT 1 /^O /I 

C7 — S 1 — N 1 — C24 


125.0 (3) 


C23 — C 1 0 — C 1 1 — C 1 2 


1 TA 1 /")\ 

-179.3 (3) 


{ ~\ 1 01 P7 P 1 1 

Ol — SI — C7 — Cll 


50.62 (19) 


C23 — C 1 0 — C 1 1 — C 1 6 


1 "i / A\ 

-1.3 (4) 


p, 1 01 n fin 

Ol — SI — C7 — C8 


173.77 (17) 


C9 — C 1 0 — C23 — C 1 8 


1 TO C /'")\ 

178.5 (2) 


0 1 /~<t /-11 1 

02 — SI — C7 — Cll 


no a a /1 /i\ 

-178.99 (14) 


/-in /-1 1 a /-"^>^> 

C9 — C 1 0 — C23 — C22 


1 1 / A\ 

1.3 (4) 


PiO C 1 P7 P O 

02 — S 1 — C 7 — C 8 


r r or / 1 a\ 

-55.85 (19) 


C 1 1 — C 1 0 — C23 — C 1 8 


A H f A \ 

0.7 (4) 


XT 1 CI /""7 1 

JN 1 — M — C / — Cll 


£LA CA ft H\ 

—64.50 (1 1) 


C 1 1 — C 1 0 — C23 — C22 


— 1 /6.6 (3J 


XT1 CM P7 O 

N 1 — S 1 — C7 — Co 


CO £. A ( 1 n\ 

58.64 (19) 


/"ma /~mi /"< 1 ~) 

C10 — Cll — C12 — C13 


1 TA ") /") \ 

179.3 (3) 


SI — Nl — Co — CI 


23.8 (3) 


C16 — Cll — C12 — C13 


1 "i / A \ 

1.3 (4) 


CM XT1 /" < /_ p C 

SI — Nl — Co — C5 


1 C/l /I /T\ 

-156.4 (2) 


/"MA n 1 /"^ 1 /_ /"MC 

C 1 0 — C 1 1 — C 1 6 — C 1 5 


1 *7 A A /") \ 

-179.0 (3) 


p -~) a XT1 /" < /_ p 1 

C24 — N 1 — Co — CI 


1 CO A S1\ 

— 152.4 (3) 


/"MA / M 1 f ' 1 /_ 1 'l 

C 1 0 — C 1 1 — C 1 6 — C 1 7 


1.6 (4) 


C24 — N 1 — Co — C5 


T7 A / A \ 

21 A (A) 


C12 — Cll — C16 — C15 


A A / A \ 

-0.9 (4) 


/~1 0 XT") f ~" (\ 

C8 — N2 — N3 — C9 


-179.6 (2) 


z" 1 1 O /' < 1 -i /" < 1 /—1 1 a 

C12 — Cll — C16 — C17 


1 HA O /") \ 

179.8 (3) 


XT") \ii p O P 1 

N 3 — N 2 — C 8 — C 1 


-179.8 (2) 


Cll — C12 — C13 — Cl4 


1 A /C\ 

-1.0 (5) 


XT") XT1 PO P"7 

N3 — N2 — C8 — C7 


A /I /") \ 

0.4 (3) 


fin fn p 1 /] pi r 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


A A /C\ 

0.4 (5) 


\T1 XT1 f~'(\ /~< 1 A 

N2 — N3 — C9 — CIO 


1 Tn z: /in 

179.6 (2) 


/-1 1 -) /"M/1 /— < 1 C p 1 /_ 

C13 — C14 — CI 5 — C16 


A A /C\ 

0.0 (5) 


f\ / f~A 1 P^) P1 

Co — CI — C2 — C3 


-1.9 (4) 


C14 — C15 — C16 — Cll 


0.3 (5) 


p 0 p 1 p "> P ") 

C 8 — C 1 — C2 — C3 


177.1 (2) 


PI/I /"MC /"MjC PIT 

C14 — CI 5 — C16 — C17 


1 TA \ 

179.6 (3) 


f • -1 (-11 /- • /- XT1 

C2 — CI — Co — N 1 


— 1 /y. / (2) 


Pi 1 /~<1/: rn no 
C 1 1 — C 1 0 — C 1 / — C 1 0 


-1.3 (4) 


C2 — C 1 — Co — C5 


0.5 (4) 


/—1 1 c ri/ pn /-iio 

C 1 5 — C 1 6 — C 1 7 — C 1 8 


1 TA 1 f)\ 

179.3 (3) 


/~1 0 /-■'I P /" XT1 

C8 — CI — C6 — Nl 


1.3 (4) 


P 1 /" P 1 T P 1 O P 1 A 

C16 — C17 — CI 8 — C19 


179.7 (3) 


p 0 p 1 p /" 

C8 — CI — Co — C5 


-178.6 (2) 


C ' 1 / P1"7 P10 f ' ~) "> 

C 1 6 — C 1 7 — C 1 8 — C23 


A //I \ 

0.6 (4) 


f '"1 pi p Q XTO 

C2 — C 1 — C 8 — N I 


13.1 (4) 


f H pio pin pin 

C 1 / — C 1 0 — C 1 9 — C2U 


— 1 /8.8 (3) 


C2 — C 1 — C 8 — C7 


-167.1 (2) 


P O 1 P 1 O P 1 A PO A 

C23 — C 1 8 — C 1 9 — C20 


0.3 (5) 


C 6 — C 1 — C 8 — N 2 


1 /~ T A /O \ 

-167.9 (2) 


P 1 T P 1 O PO ") P 1 A 

C 1 7 — C 1 8 — C23 — C 1 0 


-0.3 (4) 


p /_ p 1 /-in P7 

C 0 — C 1 — C 8 — C 7 


11 A //I \ 

11.9 (4) 


p 1 -7 p 1 0 PT) POO 

C 1 7 — C 1 8 — C23 — C22 


1 77 1 /") \ 

177.1 (3) 


p 1 po p*3 P/i 
C 1 — C2 — C 3 — C4 


1.3 (4) 


p 1 (\ P1Q p-) o pin 

C 1 9 — C 1 8 — C23 — C 1 0 


— 1 /9.4 (3) 


C2 — C3 — C4 — C5 


0.8 (5) 


P 1 A P 1 O POO P O O 

C 1 9 — C 1 8 — C23 — C22 


O A / A \ 

-2.0 (4) 


CK Cd C\ Cf> 
I^H I^D L^O 




PIS P1Q ^90 P91 


1.3 (d; 


C4— C5— C6— Nl 


-178.2 (3) 


CI 9— C20— C21— C22 


-1.6(5) 


C4— C5— C6— CI 


1.6(4) 


C20— C21— C22— C23 


-0.2 (5) 


Cll— C7— C8— N2 


-100.3 (3) 


C21— C22— C23— CIO 


179.2 (3) 


Cll— C7— C8— CI 


79.9 (2) 


C21— C22— C23— C18 


1.9(4) 


SI— C7— C8— N2 


136.5 (2) 






Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A D-A 


D—R-A 


C3— H3-02' 


0.93 


2.59 3.370 (4) 


142 


C22— H22-N3 


0.93 


2.29 2.913 (4) 


123 



Symmetry code: (i) x-l,y, z. 
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